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FOREWORD 


This service manuel is interdec tor those who campieled the SUZUKI ‘raining course 
designed to aquaint servicernen with the construct-on and operating principles ol the 
SUZUK) rotary engine, aad provides the disessembly, te-assembly and servicing 
Procedures, 


The procedures arc set fortn in the sequyace which standardly prevails in the Service 
shop, end include the methses of checking and inspecting the engine parts. in sharl, alt 
the infarmation necessary for overhauling the rotary engine is contained in this manua?. 


The subject matter of this menue! is ihe SUZUKI relary engine unit complele wilh 
courtermeights, Thouci ie asg:ne 1s 8 major GoMparcat oF yale, the knew 
how of averhauling i! alone is not encugh: its reiation ihe other cormpenents must be 
fully undarstoau by those who ere to Service SUZUKI motarcyeles of thes new bne. For 
this reason, the reader is edvised ta refer to the following SUZUKI publications: 


.. Cayering the overhaul of ail the other 
components thaa the retary engine unit of 
the RES motorcycle 

. A reference carrying part numbers and 
nomenciatures and other cata 

_ Covering information 2s ta the techaiques 

of operating the various controls, plus 

basic maintenance. 


SUZUKI RES Service Manual ......... 


Paris Catalag .... 


Owner's Maauai .. 


in the text of this manual, such terms as “right”, “leh”, “top” and “bottom” are used in the 
sense of the rider's view, except where the terms are otherwise qualified explicitly. 


Far convenience of those servicemen in countries where the English system of measure is 
used, dimensional vaiues are incieated in parentheses ( ) to denote that the values. 
are in inches, . 
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1. GENERAL INFORMATION 
1. DESCRIPTION 


The Wanket type rotary engine mounted on the SUZUKI RES motorcycle delivers 62 HP at 
6,000 rpm, with its 487 cc (30.5 cu. in.) total displacement and 9.4: 1 compression ratio. 
Maximum torque is 7.6 kg-m (54.9 ft-ib) at 3,500 rpm. 


The SUZUKI RES rotary engine, as contrasted to a general recip:ocating type of engine, 
consists essentially of 2 rotor housing (comparable to the cylinder head), a rotor {com- 
parable to the piston), two side housings (comparable to the cytinder block), an eccentric 
shaft (comparable. to the crankshaft) and two counterweighis for static and dynamic 
balance. 


The rotor housing and side housings are an aluminum ailcy in material. This material 
exhibits but 2 small coefficient of thermal expansion. The inner surface or bore wall of the 
rotor housing, curved to present a irocho‘dal profile, is covered with an overlay of a com- 
posile electro-chemical materiai—nickel containing fine pariicles of silicon carbide. The 
overlay constitutes an extremely wear-resistant atd resilient surface layer. Those sur- 
faces of the side housings forming a sealed running clearance at each end face of the 
rotor have a surface leyer of molybdenum deposited by spraying. This metal overtay 
meets the tringent abrasion-resistant requirement imposed on the surfaces. 


2. SPECIFICATIONS 


NSU-Wankel type ratary piston engine 
497 cc (30.3 cu.in.) 

9.4 

62 HP at 6,500 rpm 

7.6 kg-m (55 ft-lb) at 3,500 rpm 


Type.. 
Capacity (displacement)... 
Corrected compression ratio 
Maximum horsepower (SAE net) 
Maximum torque... 


Part timing 
Intake = Primary: 52° 
T.D.C, 
. Secondary: 11 +e 
= Primary: §3° 
Secondary: ago BDC. 
Exhaust = -- 77° 8.B.D.C, 
oa 47° AT.OC, 


Ignition timing ... 40° at 1,200 rpm, 8.T.D.C. 


Number of gear teeti 


internal gear... 57 
Stationary geai 38 
Spark plug... ASEFV (NGK) 


3. 


SPECIAL TOOLS 


Part Number 


Description 


Use 


een 


09910-03710 


08915-01710 
09900-05801 
09912-03710 | 


09911-63719 
09912-63710 
09912-63720 
99912-63730 
09912-63740 
09912-63750 


09911-73710 
09911-73720 
09911-73720 


09911-73740 


09912-73710 
09910-33710 
09912-83710 
09912-33710 
09912-43740 
09912-43710 
09912-63770 
09912-43720 
09912-49730 
09912-53730 


09910-23710 
09913-53770 
09915-83710 
09910-05720 


09915-63710 


Rotary engine overhaul stand 


Counterweight restrainer 
Power wrench 

Housing and counterweight 
puller 

Dowel pin puller 

Seal ring handle set 

Seal ring nandier No. 1 

Seat ring handier No. 2 


Seat ring handter No. 3 
Seal sing hangier No.4 


4-mm"T" allen wrench 
5-mm‘“'T’ allen wrench 
4-mm combination allen 
socket wrench 

§-mm combination alten 
socket wrench 
Sidesealmiter = - 
Palette 

Corner seal gauge 
Bearing replacement fixture 
Bearing drift set 
DrittWo.1 

Drift No. 2 

Drittne. 3 

DriftNo. 4 

Bearing remover 


41-mm socket wrench 
Rotor oil seal remover 
Engine seai-petiet punch 
Engine test stand 
Compression tester 


For holding the engine being 


disassembied or re-assembied. 


For locking the counterweight 
For driving counterweight nut. 


For eccantric shatt seal ring. 
For oll battie disc seal ring 
For eccentn shait seal ring. 
For oil baltie disc seat ring. 


For removing oll baffle disc. - 
For removing internal gear. 
For use with torque wrench. 


For use with torque wrench, 


For working side seal to length. 


For holding removed seats. 
For checking corner seai wear. 
For holding replacing tools. 


For rotor bearing 
For rote: bearing 

For eccentric shaft housing dearing 
For stationary gear bearing 

For eccentric shaft housing and 
stationary gear bearing 

For driving counterweight nut. 
For removing rotor oll seal. 
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4. MEASURING INSTRUMENTS 


ES Instrument 


7 | Straightedge 
2| Thickness gauge 


Surface plate 
Micrometers 


Dial gauge 

Dial gauge chuck 
“V" blocks 
Cytinder gauges 
Torque wrenches 


oavron 


10 | Micrometer fixture 


500-mm (19.685 in.jicng, with 

From 20 microns up te 106 microns, in 

increments of 10 microns each. 

Surface roughness not exceeding 50 microns. 

{a) 25~ 50mmrange (0.984 ~ 1.969 in.) 

(b) 50 ~ 75mmrange {1.969 ~ 2.952 in.) 

(c} 75 ~ 100 mm range {2.952 ~ 3.937 in.) 
Accurate to 1/1000 mm 

(For holding the dial gauge} 

100 mm long, 60 mm high; 38 mm deep 

For 48-mm and 80-mm diameters. 

(a) Calibrated up to 120 kg-cm 

(b) Calibrated up to 900 kg-cm 

{c) Calibrated up to 2800 kg-cm 

(For holding the micrometer) 


5. NECESSARY MATERIALS 


The following parts are to be replaced at the time of overhauling the rotary engine. Re- 
use i$ not permitted. Quantities for one unit of engine are listed here. 


Part number 


Part arty| Remarks: 


09168-06013 | Rotor bolt gasket No.7 
09168-05005 | Rotor bolt gasket No. 2 


41100-37810 | Rotor housing “O” ring set. | 7 | 2 ianer“o~rings 


{ 2 outer “0” rings 
8 oil path “O"'rings 


09168-10015 | Side housing gaskets 7 
09280-00006 | Rotor oil seal “O” ring 2 
09284-50002 | Bearing retainer oil seal 1 
09283-48005 ; Eccentric shaft oil seal 1 
09284-08002 | Port valve shaft oil seal 1 

3 

6 


{To be replaced when 
internal gear is replaced.) 


i. DISASSEMBLY ; 


Counterweight, right 9. Eccentric shaft 18. internal gear 


1. 
2. Evcentric shaft housing 10. Oil seat 19. Oil battle disc 
3. Check ball 11. Side seat 20. tett-side housing 
4. Check valve spring 12. Spark ptug 21. Oil guide plats 
5. Blowby gas pressure 12. Side housing gasket 22. Statlonary gear 
regulator plug 44. Side housing Dott 23. Ball bearing 
& Rotor housing 15. Bearing retainer 24. Oil seal 
7. “Ov ring 16. Rotor 25. Counterweignt, left 
& Seal ring 17, Seal ang 
Fig. 1 


NOTE: Before commencing disassembly, clean the surfaces of the rolary engine taken down irom the motor- 
tycle, removing road grimes and grease. There may be some cooling water remaining withis the 
engine; tet out alk the remaining water, i any, by loosening the water drain plug. The plug ie located. ( 
‘on the bottom side of the right-side housing. 


te sans 


1 


4) 


COUNTERWEIGHT 
REMOVAL 


Sei the engine on the engine 
overhaul stand (Toot No. 09916- 
03710), with the right-side housing 
coming on bottom side, and secure 
the engine to the stand by bolting. 
There are 5 boits to be ruin in from 
the bottom side. Be sure to tighten 
them good and herd enough to 
make the engine settle down without 
any rattie. (Fig. 2) 


OVERHAUL STAND 
Fig. 2 


(2} Using the housing and couterweight 


puller (Tool No. 09912-93710), 
remove the right-side counter- 
weight. (Fig. 3} 


TOUNTERWEIGHT 
AND HOUSING 
PULLER 


Fig. 3 


(3) Loosen .the nut securing {ett-side 


counterweight. Use the power 
wrench (Tool No, 09900-05601), 
counterweight restrainer (Too! No. 


09915-13710) and 41-mm_ socket 
wrench (Tool No. 09910-23710). 
(Fig. 4) 


COUNTERWEIGHT 
RESTRAINER 


Fig. 4 


(4) Draw off the left-side counterweight 


by using ihe counterweight puller 
(Too! No, 09910-23710). 


REMOVING PORT VALVE 
LEVER AND CASE 


(5) Take a grip on the port valve lever 


with the pliers, and logsen the nut on 
port valve shaft. (Fig. 5} 


Fig. 5 


NOTE: Be careful a0 that the port vaive in 
place will not scuff or score the bore 
surface. 


{6) Loosen the port vatve case bolts and 


spring stopper screw. 


3. LEFT-SIDE HOUSING 
REMOVAL 


(7) Remove the left-side bearing 
retainer complete with the oil seal. 
Separate the seal from the retainer. 


{8) Ease out the left-side bail bearing. 
(Fig. 6) 


BEARING RETAINER 


LEFT-SIDE BALL 
=e} BEARING 
OIL GUIDE PLATE 


(9) Loosen the bolts securing the 
Stationary gear to the housing, but 
teave the gear in place. 


{10) Loosen the bolts securing the hous- 
ing to the rotor housing sequentiai- 
ly, moving the wrench from one bolt 
to another in the desending order of 
the numerals cast out on the left-side 
housing. 


*(11) Remove the housing bolts, and 
separate the gasket from each boi. 


{12) Detach and take off the leit-side 
housing. This removai is to be 
carried out with the use of the hous- 
ing and counterweight puller (Toot 
No. 09912-93710), (Fig. 7) 


NOTE: As the housing comes off the rotor 
housing, some of the corner seals 
might come out stuck to the housing 
being removed. if this should oc- 
cur, be sure to examine each seat 
Closely in order te identity the rotar 
apex from which it came off. Place 
the seals in the designated positions 
on the palette (Toe! No. 09970- 
33710}, (Fig. 11) 


COUNTERWEIGHT AND. 
HOUSING PULLER 


LEFT-SIDE 
HOUSING 


Fig. 7 


(13) Remove the stationary gear from the 


housing. (Fig. 8) 


(14) The port valve shaft oil seal is in the 


housing at this time. Ease out the 
seal fromm the housing. (Fig. 8) 


PORT VALVE SHAFT 
GIL SEAL 


S 
7 


Irae e enreriee— nemnnen 


4. ROTOR HOUSING REMOVAL 
(15) Using the dowet pin puiler (Too! No 


09911-63710), extract the dowel pins 
from the rotor housing. (Fig. 9} 


PULLER 


Fig. 9 


(16) Puit out the rotor housing. (Fig. 10) 


NOTE: This housing has sherp edges at the 
trochoidial bore. Oo net touch these 


edges with bare hands. Be careful 


not to nick the edges. 


(17) Remove the “O” rings located on the 
mating faces of the rotor housing. 
These rings are indicated by arrow 
marks in the iflustration. (Fig. 10) 


5. DISASSEMBLING ROTOR 
AND ECCENTRIC SHAFT 


(18}. The rotor has apex identification 
marks stamped on it for discrimina- 
tion of sealing parts—corner seats, 
side seals, apex seals, backing 
springs, etc, Marks are “1”, “3 and 
“Son one side and “2”, “4” and "6" 
on the other side. Place these seal- 
ing parts neatly on the paletie (Too! 
No. 09910-33710), segregating them 
according to the identification 
marks. (Fig. 11} 


(19) Draw out the rotor, complete with the 
eccentric shait, from the right-side 
housing; remove the seating parts on 
the olher side; and place them on the 
palette as outlined above. (Fig. 11) 


ROTOR DIRECTION 


PALETTE 


(20} Loosen the bolts securing the oil bai- (23) Logsen the bolts securing the right- € 
fie disc. Draw out the eccentric shaft side eccentric housing to the right- 
from the right side of the rotor. (Fig. side housing, and draw out the 
12) eccentric housing. (Fig. 14) 

(21) Insert your hand into the bore, now (24) Remove the cil seal in the right-side 
vacated by the eccentric shaft, and eccentric housing just removed. 
push the oil baffle disc fram inside to (Fig. 14) 


detach it from the rotor, (Fig. 12) 
(25) Remove the blowby gas pressure 


regulater plug, and take out the spr- 
ing and ball, (Fig. 14) 


‘OIL SEAL 


ECCENTRIC SHAFT 
HOUSING 


SPRING 


BALL, 


BLOWBY GAS PRESSURE 
6. DISASSEMBLING RIGHT- Cet ranerna, C 


Fig, 12 


SIDE HOUSING 

{22) Using the oil seat remover (Tool No. Rigel 
09913-53710), remove the oi} seal 
from the rotor. From the removed oil 
seal, take out the “O" ring inside. 


(Fig. 13) 


Oil SEAL 
REMOVER 


Fig. 13 


4. SIDE HOUSINGS 


1-1. Preliminary inspection and clean- 
ing 


Visually examine the as-removed side 
housings for signs of combustion gas and 
water leakages. Conditions noted at this 
time on the surfaces of the as-removed 
housings can offen be valuable clues to 
intense analysis and diagnesis. After this 
visuai inspection, clean the side housings, 
as follows: 


Decarbon the housing surfaces: apply the 
ketone solvent with a sable brush to the 
carboned surface to soak the carbon with 
this solvent and then remove the carbon 
by wiping or otherwise. 

CAUTION: Never use @ sharp-edged tool to 

temove the carbon. 

if any burrs are found on the housing, 
remove them by grinding with a fine-grain 
oil stone. 


1-2. Distortion check 


Using the straightedge and thickness 
gauge as shown, check each housing for 
surface warpage, by taking readings at 
each of the four straightedge positions in- 
dicated as 1, 2,3 and 4. (Figs. 15 and 18} 


Replace the housing if the maximum 
teading at any position exceeds the limit: 


Distortion A 
[ limit 0.04 mm (0.0016 in.) | 


STRAIGHTEDGE 


SURFACE 
PLATE 


THICKNESS GAUGE 


INSPECTION AND REPAIR 


1-3. . Wear check 


Rig up the diat gauge as shown, and gent- 
ly swing the gauge to describe an arc on 
“the sliding surface of the housing with the 
gauge spindle. Start the arc from the in- 
tersection of minor axis and trochoidal 
contour at the spark plug. Shift the 
magnetic base of the gauge to the 
diametrally opposite iocation, and make 
another arc. (Fig. 17) 

The purpose of taking dial gauge readings 
in this manner ts. to determine the 
“stepped” or “groovy” wear, if any, in the 
area around the spark plug. Ifthe max- 
imum gauge reading obtained should ex- 
ceed the wear limit, indicated below. 
Replace the housing by new one. 


Wear 
timit 


0.4 mm (0.0039 in.} | 


DIAL GAUGE rus 


Seems 
ee Sao 


1-4. Checking the spring in blowby gas 
pressure regulator 


The regulator is a check vaive of tall 
type. Clean the bali and seat plug, remov- 
ing the carbon by using the ketone soivent 
in the manner already outlined for the side 
housings. Visually inspect the cleaned 
bali and seat to make sure they are 
smooth, free of any score or dents. (Fig. 
18) 


Check the spring tength in free state; if the 
measurement taken exceeds the limit, 
that is, if the spring in free state is found to 
have shortened to the limit, replace it by a 
new one. 


Freelength ." 
limit 1t mm (0.43 in.) 
Standard 12~ 14mm 
length (0.47 ~ 0.85 in.} 


LENGTH 


SEAT PLUG 


2. ROTOR HOUSING 


2-1. Preliminary inspection and ciean- 
ing 


Visuaily inspect the mating faces (mating 
with the side housings) of the as-removed 
roter housing ter signs of compression 
gas and water leakages. Any burrs noted 
on the edges must be removed by using 
an oil stone. Then. clean the faces in the 
manner already described for the side 
housings. 


2-2. Distortion check 


Using the straightedge and thickness 
gauge, check each mating face for war- 
page. The straightedge is to be laid down 
at each of the 6 positions indicated. If the 
maximum gauge reading at any 
straightedge position exceeds the limit, 
replace the housing. (Figs. 19 and 20) 


| Distortion 


limit [ 0.04mm 0.0036) 


Fig. 20 


2-3. Width checking 


Check the housing width by miking at four 
places indicated as A, B, C and D, thus 
obtaining four readings. (Figs. 21 and 22) 
If the difference between the largest and 
the smallest reading of the four exceeds 
the limit indicated below, repiace the 
housing: 


| Widih variatio 


a F 
i limit ‘| 0.07 mm (0.6028 in.) 


= 10- 


( 


Fig. 22 


Checking the smoothness of port 
valve shaft movement 


The port valve is in place at this stage. Put 
on the left-side housing to admit the 
protruding end of this snaft into the bush 
in the housing. Under this condition, turn 
the valve shaft by hand a few times to sea 
if it rotates smoothly; if not, disassemble 
and clean the port valve. If the shaft is 
found to have too much a rattle, replace 
the shaft, When assembling the valve, be 
sure to apply THREAD LOCK CEMENT 
(No. 99000-32030) to the port valve 
s¢rews securing the valve to the shaft. 
(Fig. 23) 


PORT VALVE 


3. ECCENTRIC SHAFT 


3-1. Wear check 


Check the eccentric shatt for wear by mik- 
ing it in two diametrat directions 90° apart 
{criss-cross) at each of the 6 places in- 
dicated by arrow marks. These 6 places 
are in three groups, two at the eccentric 
portion and two at each of the journal! por- 
tions of the shaft. (Figs. 24 and 25) 


lithe smaliest reading (of a total of four) at 
any portion (of the three) exceeds the 
wear limit, replace the shaft. 


Wear at: steniard Wear limit 
diameter 
79.97 
Eccentric ~ 79.98 mm 79.96 mm 
portion (3.1484 (3.1480 in.) 
~ 3.1488 in.) 
Journal 47.959 a 
portions ~ 47.975 mm] 47.95mm 
{RIGHT and | (1.8882 (1.8878 in.) 
LEFT ~ 1.8888 in.) 


$-2, Runout check 

Rest the shaft on the “V” blocks, suppor- 
ting the shaft at its journal portions, and 
tig up the dial gauge, as shown. With the 
gauge spindle pointed squarely to the out- 
board part of each straight section of the 
shaft, turn the shaft to read the radial 
runout. (Fig. 26) 


The eccentric shaft must be replaced if 
the limit is exceeded at either end: 


Radiat runout limit ] 
0.03 mm (0.0012 in.) 
0.015 mm (0.0008 in.) 


RIGHT: 
LEFT: 


DIAL GAUGE 


4. BEARINGS 


4-1. Rotor bearing wear check 

The wear of this bearing is to be deter- 
mined by comparing the 1.0. readings, 
taken in the manner illustrated, against 
the diameter readings taken on the 
eccentric portiaa in 3-1. (Figs. 27 and 28) 


Check the bearing bore diameter in two 
criss-cross directions 90 degrees apart, at 
two places, top and bottom, in the rotor 
laid down as shown, in each direction to 
produce four readings. From the targast 
reading of these four, substract the 
smailest diameter reading on the eccen- 
tric portion. The ditference is tha max- 
imum oii clearance value. if this value ex- 
ceeds the limit, replace the bearing in 
question: 


| Ollclearance | 9 15 mm (0.0047 in.) 


limit 


Co. 


A 
MICROMETER 
FIXTURE 


Fig. 28 


=12- 


How lo replace the bearing, fitted irte the 
rotor, will be outlined: 


(1) Loosen the 9 bolts securing the in- 


(2) 


(3) 


ternai gear to the rotor. The gear is 
fitted to the right side of the rotor. 
Use the “T" allen wrench (Tool No. 
09911-73710) to drive these bolts. 


Mount the rotor on the bearing 
replacement fixture (Tool No. 
09912-53710}, with its right side 
looking up. (Fig. 29} 


Fit the drift No. 2 (Tool No. 09912- 
53710) squarely to ihe bearing in the 
rotor, and force the bearing off the 
rotor in a press. (Fig. 29) 


+ 


BEARING REPLACEMENT 
FIXTURE 


DRIFT NO. 2 


Fig. 29 


(4) Asa step preparatory to the Installa- 


tion of the replacement bearing, 
scribe a line on the O.D. surface of 
bearing. This line is to extend 
longitudinally from the edge of the 
locating lug provided in the end face 
of the bearing. The scribing methad 
is as follows: Place the repfacement 
bearing on the surface plate; put the 
“V"" block against the bearing, 
centering one edge of the biock to 
the notch; and scribe along the 
edge. (Fig. 30) 


SCRIBE 
A LINE HERE 


Fig. 30 


(8} Turn the rotor upside down, and 


6 
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position the scribed bearing square- 
ly over the bore, with its notched end 
coming on top side and its scribed 
fine in alignment to the groove 
provided in the bore. (Fig. 31) 


+ 


ORIFT NO. 1 
= | REPLACEMENT 
a C) BEARING 
=" 
Fig. 31 


Fit the drift No. 1 (Too! No. 09912- 
43710) to the lugged end of the bear- 
ing, and force the bearing into the 
rotor bore by means of the press. 
Insert the bearing in this manner un- 
til the bearing end face becomes 
flush with the rotor surface there. 


Position the internal gear seat as ii- 
lustrated and insert the locating pins 
halfway into the holes. Note that the 
seat has its caved-in side facing the 
roter. Re-install the internal gear as 
fotlows: Position the gear in the 
rotor, with the two match marks 


brought into register (one mark on 
the gear and the other mark "1" on 
the rotor), and adjust the bearing so 
that the three studs of the rotor align 
to the corresponding holes provided 
in the gear. With the gear so set, 
secure it to the rotor by running in 
the rotor bolts. (Fig. 32) 


¢)\—- INTERNAL GEAR 
Q--LOCATING PIN 


GEAR SEAT 
@ GASKET 
i 
Fig. 32 


Be sure to use new gaskets on these 
bolts, and to tighten the bolts:to the 
following torque value: 


4-thread: 40kg-cm 

Tightening (2.9 ft-Ib) 
torque S-thread: 70kg-cm 
(5.1 ft-Ib) 


4-2. Journal bearing wear check 

The wear of the two journal bearings, one 
in the stationary gear and one in the 
eccentric snait housing, is to be ceter- 
mined in a manner similar to that for the 
rotor bearing, 4-1. 


Take four 1.D. readings, up and down and 
in criss-cross directions, on each bearing; 
and, from the largest reading of these 
four, subtract the smaitest reading of the 
four taken on the corresponding journal 
portion in 3-1. The difference is ine max- 
imum oil clearance value. {f this value ex- 
ceeds the limit, replace the bearing: 


HT 
Shleerence 013mm (0.0081 in.) | 
od 


The methods of replacing the journal € 
bearings will be described: 


Lett-Side Journal Bearing: 


(1) Insert the bearing remover (Tool No. 
09912-53730) into the bore of the 
stationary gear, and get a firm hitch 
on the bearing inside, as shown. 
(Fig. 33) 


BEARING 
REMOVER 


BEARING : 
Fig. 33 € 


(2) Place the stationary gear on the 
bearing replacement fixture (Tool 
No. 09912-33710), with its gear sida 
coming on top. in a press, give a 
push to the remover to force the 
bearing off the stationary gear. (Fig. 
34) 
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BEARING REPLACEMENT 
FIXTURE 


BEARING 
REMOVER, 


SUPPORT 
BLOCK 


Fig. 34 


(3) Scribe on the replacement bearing 
as in the case of the rotor bearing, 4- € 
4.(4). 


a 


{4) 


Turn the stationary gear upside 
down, With the drift No.4 (Toot No. 
09912-43730) fitted to the bearing, 
force it into the gear in the press, in- 
serting it until its trailing end 
becomes flush with the flange face of 
the gear. (Fig. 35) 


ORIFT NO. 4 


REPLACEMENT 
BEARING 


Fig. 35 


Right-Side Journal Bearing: 


a) 


(2) 


Insert the bearing remover (Toot No. 
09912-53730) inte the bore of the 
shaft housing. (Fig. 33) 


Place the eccentric shaft housing on 
the bearing replacement fixture 
{Toot No, 09912-33710), with its 
flange face looking down; and, in the 
press, force the bearing off the hous- 
ing. (Fig. 36) . 


BEARING 
REMOVER 


SUPPORT 
BLOCK 


Fig. 36 


(3) Scribe on the replacement bearing 


in a manner similar to the case of the 
rotor bearing, 4-1. (4). 


(4) Stick your fingertip into the bore for 


the bearing, and feel the chamfered 
edges of the housing. If any hitch is 
felt, dull the edge with emery cloth. 


Turn the housing upside down, posi- 
tion the scribed bearing on the bore, 
with its scribed line in line to the 
groove provided in the housing, and 
force the bearing into the bore in the 
press, with the drift No. 3 (Tool No: 
9912-43720) used between the 


bearing and the press arbor. (Fig. 
37) 
DRIFT NO. 3 
—- REPLACEMENT 
BEARING 
SUPPORT 


BLOCK 


Fig. 37 


(6) Insert the bearing until its end face 


CAUTION: 


goes in 1 mm beyond the shoulder 
formed in the bore, as illustrated. 
(Fig. 38) 


Lab a amen 
mi 


BEARING 


Fig. 38 


After inserting the bearing, look inta 
the oil hole and,if any burre are found, 
file them off and biow the fitingout by 
using compressed air. 


5. ROTOR ASSEMBLY 


5-1. Preliminary inspection and ciean- 
ing 


Visually inspect the as-removed rotor to 
see if there are signs of combustion gas 
leakage through other sealed portions 
than those where a side seal meets a cor- 
ner seal, Examine the chamber forming 
faces of the rotor, noting their carboned 
condition and surface color. What are 
observed in these inspections give ciues 
for judging how the engine has been bur- 
ning the fuel-air mixture. 


Speaking generally, the leading area of 
the face will be found brownish whereas 
the trailing will be blackish, if the engine 
has been working satisfactorily. (Fig. 35} 


Having thus inspected the as-removed 
retor, clean its seal grooves surfaces with 
the ketone solvent. as described 
previously for the side housings, and 
remove the corner burrs, if any, with an oil 
stone. Clean the sealing members, too, 
with the same solvent. 


CAUTION: If the carbon on tha rotor surface will 
not come off easily, emary cloth may 
be used but be careful not to dul! tne 
sharp edges of the apex seal grooves. 


HOTOR DIRECTION 


Fig. 39 


5-2. Oil seal wear check 


The face of the oi! seal in rubbing contact 


with the side housing has a luster. 


Measure the width of this face, (Fig. 40) 1f 


the measurement exceeds the ilmit, in- 
dicated below, replace the seal: 


Rubbing width 1.2mm 
limit (0.047 in.) 
F 0.2~04mm 
Standard width 
{0.008 ~ 0.0168 in.) 


adh 
RUBAING 
WIDTH 


. Fig. 40 


5-3. Checking the oil seal backing 
springs 


€ach backing spring is to be checked for 
elastic strength in the following manner: 
Tentatively install the off seal sub- 
assembly, less the “O” ring, in the roter, 
and measure the amount with which tne 
oil seal stands proud of the rotor surface. 
(Fig. 41) 


This protrusion depends on the elastic 
strength retained by the spring. and is 
specified for proper sealing action. If the 
protrusion measured is not greater than 
the limit, replace the spring: 


Protrusion ‘ 
limit 0.5 mm (6.020 in.} 

| Standard ; 
protrusion 2.2 mm (0.087 in.) 


OIL SEAL 
PROTRUSION 


4 an ECCENTRIC 
=) SHAFT SIDE 


ROTOR SIDE 


€ 


5-4. Apex seal inspection 


The sharp corners formed on the parts of 
the apex seal sub-assembly are of impor- 
tance. Examine these corners to be sure 
they are free of any chips or cuilness. 
Closely inspect the sliding faces of eacn 
side piece for uneven wear. (Fig. 42) 


The apex seal sub-assembly must be 
replaced as a whole if any component part 
of it is found in defective state. 


Fig. 42 


Check the height of each side piece with 
the caliper rule. (Fig. 43} If the height 
measurement on either side piece is not 
greater than the limit, replace the apex 
seal sub-assembly as a whole. (Replac- 
ing a worn side piece alone is act per- 
mitted.) 


Height 3.0mm 
firnit (0.354 in.) 
Standard 9.2 ~ 9.3mm 
height (0.362 ~ 0.366 in.} 


Next, check the overall length of the apex 
seal sub-assembly as aid out on the sur- 
face plate in the manner illustrated, mak- 
ing sure that the side pieces are firmly 
abutted to the center strip. (Fig. 43) Use 
a micrometer. if the length checked is 
found to be less than the minimum width 


reading taken in step 2-3. ROTOR 
HOUSING WIDTH CHECKING, replace 
the whole sub-assembly. 


OVERALL LENGTH 


SIDE APEX SEAL 
HEIGHT 


Fig. 43 


5-5. Apex seal groove wear check 


Insert a new center apex seal into the 
groove, and check the clearance with a 
thickness gauge as shown. (Fig. 44} Be 
sure to insert the gauge foil alt ihe way to 
-the groove bottom. The rotor and 
counterweigh!s must be replaced as a set 
if the gauge reading exceeds the limit: 


Side clearance | 0.15mm 
limit (2.0055 in.) 
Standard 0.06 ~ 0.09 mm 
clearance (0.0024 ~ 0.0035 in.) 


CENTER APEX 


= 


5-6, Checking the apex seal backing 
spring for strength 


Check each backing spring for elastic 
strength in the manner illustrated. Note 
that the spring is laid on the surface plate. 
Measure the height of the spring. If the 
measurement is not greater than the limit, 
replace the spring: (Fig. 45) 


Height q P 
a 3.5 mm (0.138 in.) 

Standard ; 
height 4.5mm (0.177 in.) 


SPRING HEIGHT 


Fig. 45 


5-7. Corners seal wear check 


Each corner seal must be expected to 
wear more at its face in contact with the 
side housing than at its cylindrical sur- 
face. Check its length with the caliper 
rule, and replace it if the caliper reading is 
less than the limit: (Fig. 46) 


Length 
d limit 4.85 mm (0.191 in.) 
Standard 49~ 5.0mm 
tength (0.193 ~ 0.020in.) 


Fig. 46 


5-8. Checking the corner seal for wear 
and its backing springs for strength 


Tentatively install the corner seal sub- 
assembly, with its apex seal admission 
slot in perfect register with the apex 
groove, as shown. Using a rule depth 
gauge or a short rule, measure the 
amount of corner seal protrusion. (Fig. 
47) 


if the measurement taken is not greater 
than the limit, replace the two springs: 


Protrusion 


CORNER SEAL 
PROTRUSION 


Fig. 47 


5-9. Side seal wear check 


facn side seai is to be checked for 
lengthwise wear. The method of checking 
will be explained for one side seal. Ten- 
tatively instali the side seal and its adja- 
cent corner seals, as shown, with their 
backing springs fitted properly. Push the 
side seal lengthwise to bring its one end 
into contact with the corner seal, and 
check the gap at its other end, using a 
thickness gauge. (Fig. 48) 


It the gauge reading taken is greater than 
the limit, replace the side seal. 


NOTE: Replacement side seais sre supplied in 
slightly greater tength, so that each 
replacement seat must be worked on to the 
length that will provide an end gap falling 
within the standard range indicated above. 


-18- 


Endgap | 9,4 mm (0.004in.) 
fimit 

Standard 0.04 ~ 0.06 mm 

endgap | (0.0016 ~ 0.0024 in.) 


Fig. 48 


With the side seal in place, as shown, 
check its side clearance with the gauge. 
(Fig. 4§) if the measurement taken ex- 
ceeds the limit, indicated below, ihe side 
seal must be replaced: 


Side clear- % 

Sr cclialt 0.10 mm (0.004 in.) 
Standard 0.02 ~ 0.68 mm 
clearance (0.0008 ~ 0.0024 in.) 


Check the height of each side seal with 
the caliper rules. (Fig. 50} If the reading 
is less than the limit, replace the seal: 


Height 
limit 
Standard | 2.9~ 2.4mm 
height {0.091 ~ 0.099 in.) 


| 2.2 mm (0.087 in.) 


Fig. 50 


How to work the replacement side seal lo 
the required iength: 


The magnitude of power that the engine 
develops is affected in part by the end gap 
of the side seal in low-speed range and at 
coid starting. A proper amount of end 
gap must be re-introduced in replacing 
the existing side seal, by working the new 
seal at its one end to produce the seal 
length that wil! bring the gap into the stan- 
dard range slated above. 


The working process is not complicated 
but demands meticulous attention. 
Here’s how: 


{1} Set the replacement seal in the miter 
(Too! No. 09912-73710), with the seal 
end showing out just a little. Slide 
&@ smooth cut file along the miter face 
to grind off the protruding end. (Fig. 
51) 


(2) See if the seal will fit into the groove; 
if not, grind the end a littte more, 
Repeat the process until the seal fits. 


{8} Using a thickness gauge, check the 
amount of the end gap and deter- 
mine the extralength of the seal that 
Tmust be removed in order to obtain a 
gap of 0.05 mm (0.0020 in.), which is 
the median value of the standard 
range. 


SCREW NO.2 


i 
SIDE SEAL, 


Fig, 51 


(4) Position the seal in the miter, with 
the end face of the seal brought flush 
with miter face. Tighten screw No. 1 
to secure the seal to the micrometer 
and turn the thimble to advance the 
seal by the amount determined in 
step (3) above. (Fig. 51) 


5 


Tighten screw No. 2 to secure the 
seal to the miter and grind off the 
Protrucing portion of the seal with 
the oil stone. (Fig. 51) 


(6) Push the seal against the corner 
seal, and view the contact through a 
magnifying glass to be sure that the 
contact occurs at the middle of the 
end face, as shown. (Fig. 52) 


NOTE: The geometry of contact iHusirated 
is to be realized at both ends. 


CORNER SEAL 


SIDESEAL “~ 


Fig. 52 


5-10. Checking the side seat backing 


spring for strangth 


As in 5-7, above, tentatively install the side 
seal sub-assembly and measure the 
amount of side seat protrusion. (Fig. 53) 
If the measurement taken is not greater 
than the limit, replace the backing spring 
and, if the replacement spring does not 
result In a satisfactory protrusion, Teplace 
the seai too: 


Protrusion 
limit 


0.5 mm (9.020 in.} | 


SIOE SEAL 
PROTRUSION 


Fig. 53 


5-11. Corner seal hole wear check 
Use the special no-go gauge (Too! No. 
09912-83710) to check each corner seal 
hole for wear. Try to insert tne gauge into 
the hole, as shown. (Fig. 54} If the gauge 
enters the hole, it means that the hole has 
enlarged beyond the wear fimit 
{represented by the gauge itself). !n such 
case, the rotor and counterweights must 
be replaced. 


Fig. 54 


€ 


5-12. Circular land height check 


Using the straightedge and thickness 
gauge, measure the height of the circular 
land around the oif seal, under the 
straightedge laid down as shown. A total 
of six gauge readings are to be taken, 
three on each side of the rotor. {Figs. 55 
and 56) If any of the readings is Jess than 
the limit, replace the rotor and 
counterweights: 


Height 0.08 mm (0.0031 in.) 
lienit 

Standard 0.10~ 6.21mm 
height (0.0039 ~ 0.0083 in.) 


STRAIGHT: 
EDGE 


THICKNESS: 
GAUGE 


Fig. 55 


CIRCULAR LAND HEIGHT 


770" 


ROTOR , 


Fig. 56 
5-13. Rotor end play check 


The term “play” here is used in a 
theoretical sense, and must not be taken 
for the actual rotor end play, which cannot 
be measured directly in a built-up engine. 


Place the rotor housing and rotor on the 
surtace plate, lay the straightedge across, 
and read the clearance between the cir- 
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cular land of the roior and the 
straightedge. This ctearance is the height 
of the mating face of the housing above 
the iand, (Figs. 57 and 58) 


The measurement is to be taken at each 
of the four -straightedge positions, 
numbered “1”, "2", "3° and “4. If any of 
the four readings exceeds the limit, the 
rotor and counterweights must be 
replaced: 


NOTE: ‘he rotor placed on the surface plate, as 
shown, is stripped of tha sealing parts for 
the chambers—apex seals, corner seals, 
side seals and all. 


“End play” a 
ine 0.26 mm {0.0102 in.} 

Standard | 0.134 ~ 0.250 mm 

“end play” | (0.0052 ~ 0.0098.in.} 


6. SEAL RINGS 


6-1. Seal ring wear check 


Check the width of each sea! ring with the 
caliper rule, as shown. Replace the ring if 
found worn down beyond the wear limit: 
(Fig. 59) 


Sealring Standara Wear 
location width limit 
: 1.5mm 1.43 evn) 
Rotorsida {0.059 in.) {0.057 in.) 
Housing sice: 
Eccentric 2.8 mam 2.45 mm 
shat {0.096 in. (6.096 in.) 
Y 3.0mm 295mm 
eee ase. G@rtgins | Mains | 


Fig. 59 


6-2. Seal ring groove wear check 


Using the caliper rute, check the width of 
each groove for the seal ring. The 
grooves are in the eccentric snaft and oii 
baffle disc, These parts must be replaced 
if their respective seai ring grooves are 
checked to exceed their width limits: (Fig. 
60} 


Groove 
tocation 


Standard Widtn 
width limit 


amm 
(9.11810) 


3.25 om 
(0.128 in.) 


Rotor side 


Housing side; 


Eccentric 25mm 275mm 
shaft (0.098 in.) (8.1091n.) 
Gil battle Imm 3.25 mm 


disc (0.118 io.) (0.128 in} 


Fig. 60 


7. INTERNAL GEAR AND: 
STATIONARY GEAR 


Inspect the teeth of the internal and 
Stationary gears for evidence of faking 
and excessive or abnormal wear. if the in- 
ternal gear is found excessively or abnor- 
maily wear at its teeth, reptace the whole 
rotor. assembly, The stationary gear, 
however, can ba replaced alone. (Fig. 61) 


During manutacture, locating holes are 
made by machining the rotor and internal 
gear together. For this reason, the two 
must be treated as a set. Replacing either 
one will result in a@ poor mesh between 
stationary gear and internal gear to 
develop operating difficuities. 
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1. 


Iv. RE-ASSEMBLY 


BUILDING THE RIGHT-SIDE 
HOUSING ASSEMBLY 


{1} Install the oil seal in the eccentric 


shaft housing, by pressing the seal 
into its position. Be sure to use a 
new seal. 


{2} Bolt the eccentric shaft housing to 


the right-side housing. Be sure to 
align the oil holes (one in the shaft 
housing and the other in the side 
housing) for the journal bearing. 
(Fig. 62) Tighten the securing bolts 
to the following torque value: 


Tightening 
torque 


230 kg-cm (17 ft-lb) 


Fig. 62 


NOTE: Have the Internal surface of the 
right-side housing lightly oiled. The 
surlace exposed to the rolor is 
meant here. For the oil, use the 
rotary engin: 
Have the internal aurtace of the jour- 
nat bearing lightly costed with oil 
containing molybdenum disulfide 
{euch ws MOLYKOTE oil). 


(4) instafi the ball and spring, and runin 
the plug to build the blowly gas 
pressure regulator in the housing. 
Tighten this plug to: 


Tightening 


torque 250 kg-cm (18 ft-Ib) 


NOTE: Se sure that the spring loads on the 
ball by its large-diameter end, as 
ahown. (Fig. 63) 


(5) Fit the water drain piug, and tighten 


2. 


iG) 


LOCATING PIN 


it to: 


Tightening 


torque | 250 kg-cm (18 ft-Ib) 


INSTALLING THE ROTOR 
AND ECCENTRIC SHAFT 


Fit the seal rings to the eccentric 
shaft and oi! baffie disc, making sure 
that ihe two seal ring halves are 
matched together as governed by 
the locating pins and holes provided 
in these halves. This ring is the one 
on rotor side. (Fig. 64} 


HOLE 


Fig. 64 


with pin 


(7) Place the rotor on the rotor overhaul 
stand (Tool No, 09910-0372C) and 
insert the eccentric shaft into the 
rotor while keeping the seal ring 
contracted by means of the seal ring 
handler No. 1 (Tool No. 09912- 
63720). This entry is to be made 
from the right side of the rotor. The 
shaft will go in by its own weight to 
take its pusition inside. (Fig. 65) 


NOTE: Here the sliding surfaces of journal 
bearing coated with the 
melydisultide oil, Apply the rotary 
engine oil to the seal ring areas, 


SEAL RING 
HANDLER NO, 1 ri 


iz : 


ROTOR OVERHAUL STAND 
Fig. 65 


(8) Feed in the oil baffle disc along the 
eccentric shalt, bringing it up against 
the rotor and aligning its holes to the 
two lacating pins of eccentric shatt. 
Contract the seal ring with the ring 
handler No. 2 (Toot No. 09912- 
63730) and settle the baffie disc in 
place by tapping around its 
periphery with a plastic mallet. (Fig. 
66) 


NOTE: Apply the rotary engine cil ta the 
seal ring. 


SEAL RING 
HANDLER NO, 2 


Fig. 66 


{9} Tighten the baftle disc securing bolts 
to: . 


Tighteni 


1g 
torque | 100kg-cm (7.2 ft-b) 


(10) Have the oil seal fitted with a new“O” 
ring. instalt the sealing parts ort the 
right side face of the rotor, iden- 
tifying each set of sealing parts for its 
designated position by referring to 
the stamped marks on the rotor. 
The seals to be put on the rotor at 
this time are as illustrated. 


NOTE: (3) Have the seal grooves and 
Fecesses oiled. Use the rotary 


engine oil. 


()) Be sure to steck the two 
‘springs of each corner seal aa 
ahown: they stay back to back 
(convex to conver}. (Fig. 67) 


{c) Position each corer seal in 
such » way that its chamfered 
‘end comes on bottom side. 
(Fig. 67) 


{4} The oil seal is tapered on one 
@3 vined in cross sec- 
tion. That side comes on top 
side. (Fig. 67) 


{e) Bo sure to ley the hacking 
springs for sida seals and oit 
Seal in such a way that their 
wave ends point downward 
and toward the bottom of the 
groove. (Fig. §7) 


The rotor is assumed to ba held 
lovei, with its right ‘side facing up» 
ward; hence the terms “bettom’ ‘and 
tops 


LC} CORNER SEAL 
TOP 


___CORMER SEAL 
—— SPRING 


a SEAL 


Ne 


OIL SEAL AND 
SIDE SEAL SPRING 


BOTTOM 


Fig. 67 


ares 
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(11) 


Having thus built up the rotor and 
eccentric shaft, apply a smatl 
amount of grease to the corner seais 
so that they wil! not fall off. Bring the 
assembly over to the right-side 
housing on the overhaui stand, and 
lower it onto the housing, neatly 
feeding the eccentric shaft into the 
bore, as shown. Note that the seat 
ting on the eccentric shaft is con- 
tracted with the ring handier No. 3 
{Tool No. 08912-63740) during this 
entry. The rotor will settle down by 
its own weight on the right-side 
housing. (Fig. 68) 


NOTE: Have the teeth of stationary gear oil- 


? ed. 


. 


SEAL RING 
HANDLER NO. 3 


(12) 


(13) 


ROTARY ENGINE 
OVERHAUL STAND 


Fig. 68 


Turn the rotor and ‘eccentric shaft by 
hand to bring one of the three apex- 
es right on the minor axis of the 
trochoidai loop; this is the same 
thing as turning rotor into T.D.C. 
Position. 


At each rotor apex, install the parts 
Gf the apex seal sub-assembly. Only 
the side piece (right) and backing 
spring go into the groove at this time, 
from the sub-assembly deposited at 
the designated focation on the 
palette. Be careful not to pick up the 
side piece and backing spring trom 
the other sub-assemblies, (Fig. 69) 


(14) 


(15) 


(16) 


NOTE: Make sure thal the boltom end of 
the epring is resting on the inside 
shoulder of the side piece, not on 
the surface of the side housing un- 
der it. Apply greate to the bottom 
end and middie pert of the spring to 
Stay it lo the groove, so that it will 
not interfere the rotor housing being 
put on in the next step. 


—_ 
i 
APPLY GREASE HERE 
Fig. €9 
Having thus partially installed the 


apex seal sub-assemblies et the 
three apexes, put on the oiiseal, cor- 
ner seals and side seals in the 
manner outlined in step (10) above. 


INSTALLING THE ROTOR 
HOUSING 


instatl the “O" rings on both sides of 
the rotor housing, first by greasing 
the “O" ring grooves and then fitting 
tne °O” rings to the grooves. Wipe 
off the excess grease. 

Ready the rotor housing for instafla- 
tion by lightly oiling its trochoidal 
bore surface: use the retary engine 
oil. 


Carefully lower the rotor housing 
onto the right-side housing. Exer- 
cise utmost caution not to score the 
trochoidal bore with the apexes of 
the rotor when the rotor is being 
towered. 


At this time, the rotor is complete = 4,,_“« INSTALLING THE LEFT- € 
with the gas-containment seals ex- SIDE HOUSING 

cept for the partially installed apex 

sub-assemblies. (Fig. 70) (19) Fit the stationary gear to the left-side 


housing, and place the left-side 
housing over the rotor housing. 
Press down the housing while tur- 
ning the eccentric shatt very, very 
slowly. To settle the left-side hous- 
ing, tighten the seal ring on oit battle 
disc with the seal ring handler No. 4 
(Tool No. 09912-63750} while press- 
ing down the housing. Having thus 
Settled the left-side housing, take off 
the seal ring handler, and took into 
the clearance between rotor housing 
and left-side housing to confirm that 
the “O” ring in there is snugly in 
piace, (Fig. 72) 


Fig. 70 


NOTE: Belore putting on tie toft-side hous- 
Ing, have Its mating lace fightly oil 
ed. Use the rotary engina oil. 


(17) Adjust the position of the rotor hous- 
ing on the side housing by inserting 


the dowel pins. 
SEAL RING HANDLER NO. 4 


(18) At each apex, insta'l the center strip 
and side piece to complete the apex 
seal sub-assembly In place. Make 
Sure the notched. side of the center 
Strip comes on the leading side, that 
is, on the side facing forward in the 
direction of rotation. (Fig. 71) 


(20) Fasten down the left-side housing by 
running in its securing bolts. Tighten 
the bolts uniformity and sequentially, 
moving the wrench from one bolt to 
another in the ascending order of 
the numbers cast out on the hous- 
ing. These boits are to be torqued 
up to: (Fig. 74) 


f. 


(awe 
ROTOR OIRECTI 
4 ff. 


LARS f5 Tightening 
med, torque 


Fig. 71 € 


eed 


) NOTE: Have the screw threads of each halt 
lightly greased at its foremost por- 
tion, so that the ball will loosen off 
easily at the time of subsequent 
overhaul. (Fig. 73) 

3 Be sure to use « new gasket on each 
bolt for securing the left-side hous- 
ing. 


SIDE HOUSING BOLT 


TORQUE WRENCH 
wpe 


Fig. 73 


(21) Secure the stationary gear In place 
by tightening its bolts to: 


Tightening 230 kg-cm (17 ft-lb) 
torque 


(22) install the ball bearing, and put on 
the bearing retainer. Tighten the 
retainer to: (Fig. 74) 


Tightening 
Ea 100 kg-om (7.2 ft-lb) 


NOTE: Use 3 new off seai on the bearing 
telainer. 


anes 


Set 


5. INSTALLING THE PORT 
VALVE LEVER AND CASE 


(23) Give a light coating of grease to the 
peripheral surface of the oii seal, and 
fit the seal to the port valve shaft, 
taking care to position the seat cor- 
rectiy: discriminate ifs inner side 
from outer side, as shown. (Fig. 75) 


ee APPLY GREASE 
HERE 


Fig. 75 


(24) Instalt the port valve cover and 
lever. (Fig. 76) 


\ 
PORT VALVE 
ADJUSTING 
SCREW 


(25) Position the port valve adjusting 
screw in place so as to introduce a 
clearance of 0.1 to 0.15 mim (0.004 ~ 
0,006 in.} between port valve and in- 
take port of the roter housing, as 
shown. (Figs. 76 and 77) 


0.1~0.15 mm 
{0.004 ~ 0.0059 in) 


Fig. 77 


6 INSTALLING THE 
COUNTERWEIGHTS 
(26) Install the left-side counterweight as 


follows: Fit the key into the keyway, 
and feed in the counterweight to its 
Position, and tighten the nut to the 
torque value, indicated below, by us- 
ing the couterweight réstrainer (Toot 
No. 08915-13710), 41-mm socket 
wrench (No, 09910-23710), power 
wrench (No. 09900-05801) and tor- 
que wrench: 

(Fig. 78) 


Tightening 


ot 290 ft-tb] 
torque 4000 kg-crm (: ) 


NOTE: Tre torque wrench operated in 
combination with the power wrench 
Produces a tightening torque which 
is 4 times the wrench reading. For 
example, a 1000 kg-cm torque read 
means that the actual torque is 4000 
kg-cm. 
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COUNTERWEIGHT 
“F\ RESTRAINER 


4t-mm 
SOCKET 
WRENCH 


Fig. 78 


(27) Instali the right-side counterweight. 
Take down the RE. unit thus far built 
‘on the overhaul stand. 


V. SERVICING DATA 


1. TIGHTENING TORQUE CHART 


Fastening parts Qty t Tightening torque 


Rotor bolts (4-mm thread) 6 40kg-cm (2.9 ft-ib) 
Rotor boits (6-mrn thread) 3 7Okg-em (5.1 ft-lb) 
Oil baffle disc bolts 3 100 kg-em (7.2 ft-lb) 
Eccentric housing bolts § 230 kg-cm ( 17.0 ft-lb) 
Stationary gear bolts 6 230 kg-cm ( 17.0 ft-tb} 

3 

Be 

t 

1 

1 


Bearing retainer bolts 100kg-cm { 7.2 ft-lb) 
Side housing boits 1 800kg-cm ( 43.0 fi-tb) 
Right-side counterweight nut 2500 kg-cm (180.9 fl-tb) 
Left-side counterweight nut 4000 kg-cm (290.0 ft-Ib) 
Biowby gas check vaive plug 250kg-cm ( 18.0 ft-tb) 


2. SERVICE LIMITS 


A part found to have exceeded its service limit must be discarded (since its service life has 
ended} and a replacement part must be used in its place, 


= 
ia Part tem Service limit 

SIDE HOUSING Distortion 0.05 mm {0.0020 in.) 

‘Wear 0.10 mm {0.0040 in.) 

Bloveby gas check vaive spring 1mm (0.43 © ind 

ECCENTRIC SHAFT Wear eccentric portion) 79.96 mm- (3.1480 in. 

Weer {journal portion! 47.95 mm (1.8878 in.) 

Runout (right! 0.03 mm (0.0012 in.) 

Flunout (eft) 0.015 mm {0.0006 in. 

Seal ring groove width (rotor side) 3.25 mm (0.328 ind 

Seat ring graove width (housing side} 2.75 mm (0.104 ind 

ROTOR HOUSING — | _Distartion 0.04 mm (0.0016 in.) 

Width variation 0.07 mm (0.0028 ind 

ROTOR BEARING Oil clearance O.12 mm (0.0047 in.) 


JOURNAL BEARING { _Oitelearance {0.0051 in.) 


ROTOR Gil seat rubbing width E (0.047 in.) 
‘Oil seat protrusion .! (0.020 in.) 
‘Apex teal side clearance 10.0055 in.) 
Side epex seat height x (0.354 in} 
Apex seal spring height 
Corner ceat protrusion 
Corner seal fength 

Side seal protrusion 
teal height 

Side seal end gap 

Side seal side clearance 
Circular land haigint 19.0032 in) 
Rotor end play . {9.0102 in) 


SEAL RINGS Fling width {rotor side) F (0.059 in.) 
Ring width (houting side) 
On eccentric shaft z {0.096 in.) 
On oll baffie disc {0.176 in.) 


OIL BAFFLE O1SC. Seat ring width {rotar side} 10.228 ind 
Seat ring width {housing side) Ya (0.128 int 
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APPENDIX 


— For R/E Rebuilding Shops — 


CONTENTS 


PURPOSE .... 
RE-USE LIMIT... 
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3-2. Compression Diagnosis. 
R/E UNIT COMPONENTS FOR SHIPMENT AND STORAGE 
4-1. Components of Rebuilt R/E Unil 
4-2. Cacheting and Storint 


1. PURPOSE 


This APPENDIX provide R/E rebuilding standards to be adhered to and is intended as the 
basic guidance for SUZUKI-authorized rebuilding shops. Parts and components to be 
used in rebuilding a rotary engine must meet quality standards, each rebuilt engine must 
be checked to ensure that it has been properly assermbied and is quatified for release 
from the shop; and provisions must be made to store rebuilt engines properly so thal each 
can be shipped on demand without requiring any treatment or reworking. 


These requirements are hereunder detined: 


2. RE-USE LIMIT 


Re-use limit is more stringent than service limit. A service limit decides whether the part 
in question can be re-used in reassembling ihe engine being overhauld: a re-use limit 
qualifies or disqualifies the part for use in the engine being reassembled as a rebuilt en- 
gine. 

This distinction means that a part to be used in rebuilding (2s distinguished from overhau- 
fing) an engine must be checked, inspected or tesied as described in the section 
“INSPECTION AND REPAIR” on the main text of this manual and be confirmed to be 
within the re-use limit stated below. 


Hem Re-use timit 

SIDE HOUSING Distortion 0.020 mm (0.0008in.) 
Wear 0.020 rom {0.0008 in } 

Blowby gas check vatve spring 42 mm (0.47 in.) 


79.97 mm {3.1484in.) 
47.96 mm (1.8662in} 
0.03 mm (0.0012in.} 
0.015 mm (0.0006 in.) 
3.05 mm {0.1201 In.) 
2.55 mm (0,1004in.) 


ECCENTRIC SHAFT Wear {eccentric portion) 
Wear {journal portion) 

Runout (right) 

Runout (left) 

Seai ring groove width (rotor side} 


Seat ring groove width (housing side) 


ROTOR HOUSING Distortion 0.020 mm (0.0008in) 
‘Width variation 0.020 mm {0.0608 in.) 
ROTOR BEARING Oitciearance 0.02 mm {0.0035 in.) 
JOURNAL BEARING Oltclearance ‘0.10 mm (0.0039in.} 
ROTOR Oit seal rubbing width 0.6 mm (0.024 in.) 
Oitseal protrusion 2.0 mm (0.079 In.) 
Apex seal side clearance 0.09 mr (0.0035 in.) 
Side apex seal height 9.2 mum (0.362 in) 
Apax seal spring height 4.0 mm (0.187 in) 
Corner seai protrusion 0.5 mm (0.020 in.) 
Corner seat fengtn {4.9 mm (0.183 in.) 
Side seal protrusion 0.5 mm (0.020 in.) 
Side seat neignt 2.3 mm (0.091 in} 
Side seat end gap 0.06 mm (0.0024 in.) 
Side seal side clearance 0.06 mm (0.0024 in} 
Circular land height 0.10 mm {0.0039 in.) 
Rotor end play 0.25 mm {0.0088 in.) 
SEAL RINGS Ring width (rotor side) 1.5 mm (0.089 in.) 


Ring width (housing side): 
On eccentric shat: 
Onoilbattie disc 


2.5 mm (0.098 in) 
2.0 mmi0.118 in} 


ON BAFFLE DISC 


width (rotor side) 
ting width (housing side) 


3. FINAL INSPECTION ON 
REBUILT ENGINE 


The procedures, which follow, are for the 
purpose of obiaining vital information on 
each rebuilt engine before it is transferred 
to the stock room. In the basis of the in- 
formation obtained, a judgment can be 
passed as to whether it has been correctly 
assembled and whether il will meet the 
performance and durability standard 
when it is placed in service. 


3-1. Compression Check 


(1) Mount the rebuilt R/E on engine test 
stand (Tool No. 09910-03720). 
There are 6 bolts to be tightened for 
securing the engine unit to the 
stand. Before putting on the engine 
unit, Be sure to clean the seat of the 
stand and. after putting it on, make 
sure it seats snugly. (Fig. 1) 


4 
RESERVOIR 
! 
ROTARY \] water 
ENGINE _. J RESERVOIR: 
TEST 


(2) Make sure that the oil reservoir and 
water reservoir (parts of the testing 
equipment) are 80% full. The water 
should contain ine “Golden Cruiser 
#1200" {an antifreeze compound, 
which gives a green color to the coo- 
jJant) so that water leakage, if any, 
from the unit can be detected more 
easily. 


(3) Mount the “V” belt puley on that part é 
of the shaft on which the sprocket 
{primary} and timing gear are nor- 
mally mounted. This is the 
right-hand end of the eccentric 
shaft. Be sure to use jock washer, 
over which the nut is to be tightened 
to retain the pulley mounted as 
shown. (Fig. 2) 

Reeve the “V" belt through the 
greove of the pulley so mounted. 


“ve BELT 
PULLEY 


NUT 


Fig. 2 


(4) Instalt the intake manifold and car- 
buretor in the normal manner. 


(5} Tie a vinyl pipe to the exhaust port of 
the engine unit in order to guide 
fuel-air mixture to outdoors. Locate 
the free end of the pipe in such a 
place as is free from fire hazard. 
(Fig. 3) 


FUEL-OIL 
MIXTURE 
50:4 


3) Close the oil inlet of the carburetor. 
Feed the fuel-oil mixture into the fuel 
inlet of the carburetor, This mixture 
is to be prepared with 50 parts of 
gasoline and 1 part of R/E oil. 


Have ihe test stand switch turned 
off. Plug the three-phase power 
supply line into the outlet secket on 
the supply side. 


7) 


3) In order to remove excess grease 
(which went into the engine unit du- 
ting the process of assembly) from 
inside the rotor housing, turn on the 
switch to start running the engine. 
Crank the engine in this manner for 
five minutes with the primary throttle 
vaive and port valve full-opened. 
During this period, Inspect the va- 
rious parts of the engine unit for for 
leakage of of or water. 


i) 


Remove the spark piug, and screw 
the compression tester (Tool No. 
09915-63710) adapter into the plug 
hole. Hook up the tester as shown. 
{Fig. 4) 


COMPRESSION 
TESTER 


ADAPTOR 


0) Connect the lead wire of the com- 
pression tester to the 12-volt D.C. 
power source such as a battery. 
(Fig. 5) 


’ 
RECORDING 
PAPER 


Fig. 8 


(11) Turn on the compression tester 
switch: (Fig. 5) 


Wait for the paper to come out of the 
tester, The paper will come out in 
about 10 secends end, when it does, 
turn on the test stand switch to crank 
the engine about 16 secands with the 
primary throttle valve and port vaive 
full-opened. . Using a tachometer, 
read the rotating speed of the shaft. 


Turn off the test stand switch and 
compression tester switch, Cut off 
the recorded paper for examination. 


43-2, Compression diagnosis 


During the 10-seconds cranking, the 
speed of the eccentric shaft will be anyw- 
here between 300 and 400 rpm. Be sure 
to read the tachometer accurately, and 
determine the lowest permissible com- 
Pression pressure for the speed just 
read. The graph, below, serves the pur- 
pose of determining this pressure. 

(Fig. 6) 
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Fig. 7 


Three compression pressures are now 
described on the recording paper. The 
largest permissible difference between 
any two pressures if 0.8 kg/cm? (11 psi). 


Thus, the rebuilt engine has to meet the 
two requirement: 


1) compression pressure not fess than a 
certain speed-dependent level determi- 
nable in the graph and 2) differential 
pressures noi greater than 0.8 kg/cm? (14 


psi). 


Failure of all three compression pressures 
to meet the requirement 1) is likely to be 
due to any of the folowing maiconditions: 


1. Side housing bolts are not tightened 
properly. 
2. Rotor housing “O” ring is defective. 


3. Leaky pressure line to the compres- 
sion tester or, more particularly, leaky 
adapter in the spark plug hole. 


4. Poor sealing performance of side 
apex seal or corner seal for two or all 
compressions. 


5. Detective side seals for all compres- 
sions. 


6. Excessively distorted side housing or 
rotor housing. 


If one of the three compressions is lower 
than the other two by 0.8 kg/cm? {17 psi} 
or more, then the possible causes are: 


1. The side seal for that compression is 
in seized condition. 


2. Excessive clearance between sido 
seal and corner seal at the place 
responsible for that compression. 


3. At the place responsible for that 
compression, the side seal is too thin 
because of excessive wear or its 
backing spring is weakened too 
much. 


tf two of the three compressions are tower 
than the third ‘by 0.8 kg/em (11 psi) or 
more, the possible causes are the tollow- 
ing matconditions existing at the places 
responsibig for those compressions: 


1. Poor sealing performance of corner 
seal 


2. Poor sealing pertormance of apex 
seal 


4. 


4-1. 


R/E UNIT COMPONENTS 
FOR SHIPMENT AND 
STORAGE 


Components of Rebuilt R/E Unit 


PLAIN 


WASHER 


(1} Not to be inctuded in the rebuilt en- 
gine unit are these parts: 


* Dowel pins for the main case. 
Lock washer for the right-hand 
couterweight. 

Primary sprocket and timing 
gear, and their keys. 

Intake and exhaust manifolds. 
Bolts for securing these mani- 
folds are to be left studded in the 
roter housing. 

* Spark plug. 

Dowe? pins for left-hand couter- 
weight cover. 


. 


* 


* 
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The right-hand counterweight, as 
keyed to the eccentric shaft, is to be 
in place by fitting spacer (Part No. 
09180-35001) and plain washer 
(99160-25017) in the absence of pri- 
Mary sprocket and timing gear, and 
by running the nut up against the 
counterweight, making it just snug- 
tight. 


(3) Be sure to have the left-hand coun- 
terweight installed in place. The nut 
for securing the counterweight 
should be tightened to the torque va- 
fue specified for assembly. 


= 


Have ali the port valve parts, less the 
cables, installed in place. 


(5) Be sure to have the blowby gas 

check valve pfug instalted in place. 
(6) Be sure to have the water drain plug 
(on teft side housing) instatled in 
place. 


4-2. Cacheting and Storing 


The cacheting of a rebuilt engine is an ex- 
plicit declaration of the engine unit being 
a product meeting the SUZUKI standards 
for rebuilt B/E units. It must be effected in 
a dignified manner commensurate to all 
the quality assurance it implies. 


A small hole is provided through the hou- 
sings at the position for dowel pin; pass a 
cacheting wire (Part No. 99000-69360) th- 
rough this hole, as shown, and then th- 
read the wire through the two holes provi+ 
ded in a cacheting pellet (S9CCO-89350). 
Using the engine seai-pellet punch (Tool 
No. 09915-83710), flatten the pellet. (Fig. 
10) 


Wether the rebuilt unit & to be shipped 
out immediately or to be released to the 
store room, be sure to close up all ope- 
nings by taping with the masking tape. 
The openings to be taped are: 


* Intake port and exhaust port (rotor 
housing}. 

+ Spark plug hole (rotor housing). 

* Oil intet port, water iniet and outiet 
ports (right side housing). 

+ Air breathing hole for oil sump. 


LN 
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